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Introduction
Biorenewable systems utilize organic 
material of recent biological origin to create 
energy. Algae and corn are examples of 
biomasses that are utilized in biorenewable
systems. Algae and corn are opportunities 
to replace gasoline and diesel in order to 
lower the carbon footprint.
Climate change “is a change in the typical or 
average weather of a region or city” 
(Dunbar, 2015). Biorenewable systems that 
utilize different biomasses have different 
impacts on climate change. Figure 1 shows 
the increasing global temperature over the 
past 134 years. The increase in global 
temperature is considered a negative side 
effect of global warming. 
This document analyzes the current 
methods of measuring biorenewable
systems impact on the Earth’s climate. 
Specifically, the biomasses corn and algae 
will be discussed.
Figure 1. The global average temperature has 
increased since the year 1880 (Osborne, 2013).
Background Information
It is important to develop technology to 
decrease emissions and the overall carbon 
footprint humanity leaves. 
• Create man-made temperature 
controlled environments for the algae to 
flourish. 
Figure 3.  Man made algae farm. 
Implemented Corn solutions:
• Research towards efficiency of corn 
process. Focus on the drying process. 
• Increased corn production would bring 
the price of corn down and increase 
profit for EtOH sales. 
What is needed?
Expanding the market
• Government tax cuts for clean energy. 
With government support companies will 
find incentives to switch to biofuels.
• Create a standard on carbon life cycle 
analysis. 
• Create public awareness and support for 
biofuels. 
Climate change affects  the global 
temperature by impacting the growing 
season, extreme weather, and causes rising 
sea levels. Carbon emissions is a leading 
cause to global warming.
Carbon life cycle analysis (LCA)  measures 
the impact biofuels have on the 
environment. “LCA ... allows the detection 
of pollution transfer from one step to 
another or from one kind of environmental 
impact to another” (Pandey, 2013). Figure 2 
compares the production of different fuels. 
Figure 2. Comparison of fuel sources. 
Algae is measured by the “functional unit 
(FU); global warming potential (GWP); 
energy return on investment (EROI); 
cumulated energy ratio (CER); net energy 
ratio (NER); the allocation approach; and 
the perimeter expansion method” (Pandey, 
2013).  
Ethanol is measured by “Direct and indirect 
land use change; Feedstock production; 
Feedstock transportation; Fuel production; 
Fuel distribution; and, Fuel combustion” 
(Scown, 2014).
There is still a debate on how to measure 
the carbon footprint for biofuels. Therefore, 
there is still research to be conducted to 
fully understand the impact biofuels can 
have on the environment. 
Constraints and Opportunities
Potential Solutions
Implemented Algae solutions:
• Research more efficient ways to turn 
algae into biofuels. 
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Algae 
(Biodiesel) Diesel Ethanol Gasoline
Production 
(gal/yr)
5,000 
(gal/ac/yr)
5.79E+0
9 1.58E+10 1.97E+07
Carbon 
Emission (lb
Co2/MBTU)
17.9 161.3 18.9 157.2
Corn Constraints Algae Constraints
• Corn is a seasonal 
crop thus enough 
would have to be 
grown in order to 
keep a steady 
supply of 
biofuels througho
ut the year.
• As corn is being 
grown the 
emissions that are 
emitted from 
burning it as 
ethanol are offset 
by the carbon 
dioxide that is 
captured by the 
corn being grown.
• Algae being 
converted into 
biodiesel is 
relatively new 
process. 
• Using algae as a 
biofuel is 
expensive to 
produce which 
results in a high 
retail cost.
• Process of Algae 
into diesel is 
relatively 
inefficient thus 
requires a 
considerable 
amount of land 
compared to 
other sources. 
Corn Opportunities Algae Opportunities
• Ethanol has 
become a 
conventional 
product.
• Algae based 
biodiesel can be 
used as a drop in 
fuel.
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